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(54) WATER-BASE URETHANE RESIN COMPOSITION 
AND WATER-BASE METAL-SURFACE-TREATING 
COMPOSITION CONTAINING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
metal-surface-treating compsn. which is satisfactory in 
both corrosion resistance and adhesion to a coating film 
by using a water-base dispersion of a urethane resin 
which has a specific backbone and is produced from a 
urethane prepolymer derived from a specific polyol. 

SOLUTION: This compsn. is a water-base dispersion 
compsn. of a prim.- amine-terminated urethane resin. The 
urethane resin is formed by reacting an active hydrogen 
component (a) comprising a polyol compd. (a^) having 
an average mol.wt. of 300 or higher, a 
dimethylolalkanoic acid (aj), and a compd. (a^) having 
at least three active hydrogen atoms with an org. 
polyisocyanate compd. (b) and reacting the resultant 
isocyanate-terminated urethane prepolymer with a 
polyamine compd. having at least tow prim-amino groups 
in a molar amt. of the prim-amino group of the polyamine 
higher than that of the isocylanate group of the 
prepolymer. Reactant a^ essentially contains a 
hydroxyl- terminated polyester polyol obtd. from an 
aliph. polyhydric alcohol and a polycarboxlic acid and a 
bisphenol-backbone-contg. diol compd. represented by 
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the formula (wherein R'' and are each H or lower 
alkyi; A is 2-40 alkylene; and m and n are each 1-20). 
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All. 2^4m<oi^mm^^^-r^T/u^u>m^m 

^mm^mivfc:i^^^mmmmmm^m\^. (a) mis 
^^m<D7i^m^\^^>mmmm^t. (b) ^^Yt^jt. 

(c) i^V:bt^^^. SfflE^^> (a) (b) (D 

-^nmmi^^m^K soib^^^ (a) , (b) ^xx^ 

(c) cO^ffH^j^^J-fiStC^LTS 0-9 

(a) . (b) *5J:ia? (c) cD^tf@?^^fifitC>^LT 

(a) ^>1tmib^0X\t3 0SlTO):^V^u:7^>'r;y 20 

mfiE^^ (a) - (d) (D-^mmmi^m&KM 

i~3 Ofii%<^fij'a*-e-^^-r^:^^;«)5-ct-5o 

10 0 1 31 rm\^^^m(Dmm^mm\zm,m'r^o ^ 

iS $ -^TW ibtifc h <Dxh -5 t Sr#® t-r^h <oxh 

LTfi. Wcft'l*. iif^^JI^. BISp"p 30 

(a) Sr}l#^-r5i£:^S;55fe§, 4;^crttC>(^tttgS^^Ji: 
■r§;^ci?>{cti:, ^^^(OykM^u^zymEmmm (a) 
(b) , (c) 
(d) ^m'^i^m-t^:^t:d>i^^SXh^o 

[0 0 14] mm^iitmmm^mit^^-r^&m^m^ 

^^l^i5'>-:7^l^4^y (I) ^^^< ^ t 2f@<^--Si 50 



r^j^^^^^^.^)T^-^\\L^m (II) t^^. tfj|Bi> 

cD^/^fi{C>l*LT. SfrlB^yT^>^>fb'^i^ (II) 

10 0 15] *^eg(cffiffl$^^^7K^T^l/>5^>^fi}jig^^^ 

>/y:3— b y ^^l-'>:/y rz— /w^ 1, 2-:ynt:- 
i/:/:yy l, 3 ->^a t:*u>^y /w^ 

^i^^/V^/y /K 1, 2 ->^^l/>':yy rr^/i^^ 

1. 3-:/^i/V:5^y =2— 1, 4-y^^i/^^^ry 

— /K 3 -y ^/W^^-:$^^/v?;^— /K ^=^i^y^l/>^ 

y /w. 7K^t:*;=^>^:i^y— /v-A. hyy^a— /i.:/n 
:J3j:t^>/y-ty ^^(Dffi^^^^iTjfy;^^/^^. >B^i| 

X.f^^'^'N^K. ^/l-^/W^. Tv^fV®, -fe-^^^^^, 

>ryy>5^/i-^. T^i^r^^s^/u^, hyyy^^h 
10 0 16] rtbe><^/}^y ^;^^/W7}f y;^— /Hk^^® 

5-9 5S»%. 5 0-9 0M%^;^^5it^T* 

[0 0 17] *fc. *^KO*^i^l/>?^^-«rJ!I^J5g#?Sr 

Sig-r6/c:i6(;ifflv^e>tt^— (i) (Otr;^:7^y — 
/^#*&^*^y /^©H, y^i/:/if^:7aiy— /K 
^^y x>'e*;^>^3.y— /K :y5^y T^^-t*>^:7aiy — 
/K -f yy'p t:"y-7^>t*;;^:7a:y— /w^<oJ: 
(I) {:i*5tt^R^ *?J:t/R^ ^^5^®^T/v=^/i-S-Cfe 
^ t*;^:7n.y— /He, ^^iS^3^2 — 4<Dr/^:¥i^v;^ 
=^i^-r K (^!lxtf^^i/v;^^ih>r K. y'ne-t-:/;^:^ 
f->r K. K) S:^*p-t--5i^^<7):;^ffi(c 

^ U>-;^^-y->r KomP^/P|^;()S 1-20. $f * L < 
1 -1 0(Ot>(^SrfflV^§i^x^;$5fc^^ in:JoJ:Ufn;d5 2 0 
^SrSx^S-a^fl. T/^:¥l/^-;^=¥-y->< K^5)^co-&*«iJ>g^ 

[0 0 18] ^ (I) cDt'^^^^^^y— /u#*&-g-;t:/y =3 




7 

[0 0 19] ^fc. :^-/Ht^m^S^^\z.. ±1B^ 

y m^i^:/i/y i, 2 ->^n t'l/v-^/y 

/K 1, 3->^n t'ix>^>/y zz— ^;t--<:^^/i-^y 
1, 2-:/^V'>^>ry ri^/K i, 3->^^u 

y-ty ^/^<offi^5'^fi7Ky;r-/K >fk^ife43j:r^rtbe> 

:^J^y >^Pt:''i/>i/y jKynif^w>'/:rne° 

cr^^ h VTjfy /K ^y;^w>^^:x7Ky /K ^ 
t^fc:^^ y v?c3i y ;^i--/U^;$Sfc(f e> tl'5o 

[0 0 2 11 rtbe>i^ftfe<^^y;r— /Wl^-a^i^f^, 7Ky;r 

(c, 3 0fi4%*«(Olt^-cffiffi-r-5:it;65-e#-5o 
[0 0 2 21 !J^l^:5'V:/l/7Ky-^- (I) p]K>ffii>^^ 

-/^r n 2, 2-v^7<^a^/PiS^, 

2, 2-v^y^n-/W^^^^:05fc{f -tte><^i> 

cfc o T g e?Ul^S<^7K^^j!gf wi:^»?K^p«-r 6 r t 

>':fU:^V^— (I) OHJ^^^fC^LTl — S Ofifi% 
[0 0 2 31 ^tc. ±^^Z^:^f^^—jUT/U:^>mm^^u 

m(o^mT ^ V. mixzimAY.'r n y a. 7KKjb;<7 y 

[0 0 2 41 ;$:^?g^c:feV^T. 1/^5^ >:7^i/7K y 
(I) ^OI^M{->«V^e>^^5/>/^< ^t>3f@<DStt*^^ 50 
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h y /PT'ny'?^, ^>^^$':xy;^y /K 

^^S3 0 0^ffi|(Z)t<^/^^*;d5fc{f ^;}^^ ^ 5 

10 [0 0 2 51 Z.i\,h(0'pf^<h^zm<r>'m^im^^'t 
e^fb^^t^. i>i^i$'>':/i/^y^— (I) co@?^^>Sfl: 
(c^LTO. 1-1 oafl:%(DSlJ^-effiv^?>^^§, rtt 

;d5o. i«s%*?icoj»>g^{;i(i:. m^f\^^mmAm(o^ 

[0 0 2 61 ^U^lyzfU:^^^— (I) <Dm^ 

miz.^ iE^W\zXV. il^>lv^C>t^rv^-SStt7K*^^^2^@ 

Xn^ oif^-I/^/^y /W^ >^ti f^-^/^ry /l.^ ^ 

ffl^j*. :7^i/;!Ky-^- (I) oa»tc:*fbTi oms% 

[0 0 2 71 ;$:^5gd^5V^T. v-^ v:7^i//Ky'x'— 
(I) ^^Kig-r^^cae>(c'ttffl$tt'5*«^7Ky^yixT^ 

yi^^/i^-ryv^T^-h^n^^^/K Tk^^^n^v-y 
u^^v^-YyvT^— 1, 4 

yv-T^— 4, 4' -v^i/^ a^^i//py ^>^v?^ 
yVT-^— 2. 4' o^:^Vyl.y ^vi^xf 

yv-T^^^-h, -ry7Knvi>^yvT^-h. 3, 3' 

-v^y N=^V-4, 4' -tf:7:3,- v-^v^.f y VT^— 

1, 5-:^y^uiy^;^^y^^T^—v. 1, 5-7^ 
v^tv^-ry^ui^i^ycy-^T^—v^ 2. 4- by 
yvr^- 2, 6 - h y u-vv^-f y 

— 4, 4' -v^:7zc:=./^y ^ Vi/^y v-r-t— 
2, 4' -v^:7^n/wy ^^-i^^yi/T^- f.^ :7-^- 
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y v'T^— TK^^Jp^vy wv-v?^ y v-r 

1, 4 n^^rv-l/Vi^-f yVT^— 
4, 4' -v^i/^J^n-^^i^/Upi^^-i^^f yv-T^— 
2, 4' -v?->iJ^a^:^v-/Pp«>5^Vi:^>Yyvr^— 
:j3j;U^^y^n>'i:?^yi/T^-b. ^<^J!gJiS;K*fc{i 
|gSS;<^^y^yiyT^-^^b'g'^fe^^^fflv^5^c®^(c:. m 

[0 0 2 8] :irc(t>(Dmm^v 4 y->T ^—h^t^m 

(I) (o^'j'<D'^m^m^'t^^yi^T:¥—vmm^h 

10 0 3 0] ^fc. ^U^lyy'U:^^^— (I) ^Sit 

^>^. N-p^^/l— 2 -fa y K^^, v^^^/^;^^/V'AT 

5'i/^?^:/y^x/:^Ky-v'- (I) ^jKi§-r-5/c^s^>^;l>ffiv^ 
^i^^±lBi^^is|-J5K:9^®^(C5SPfL-C. 10-10 0**% 

[0 0 3 1] $<b{C. *^gg(C:JoV^T. ±|B(^:4r&-c®! 
l^^tltc^U^^yu:^^^— (I) t ^ y T 5 >''(b'a^ 

(II) tSrSiS$-^T. nhti^^i^^>mm^^<0 
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h y ^^i/^^T" h7 ^ V. ^v-y i/>'i>r ^ 

fc'^^v^V. 2-^^/l'f^^v^V, >fy;t:av 

m^\z.^ ^ma. K^tt. ^m^<D^mcmtifcmm]& 
10 [0 0 3 2] ifs^yr^v-fk^i^ (ii) 

^U^V^- (I) <O^S*3J:T7r^ yScD^A(0 2 

(II) ti. ^u^i^-y'un^v^— (I) d^^br 
v^^^yi/T^-^S^;l*fLT. ^swi. iJ4b<(^ 
1. 0 5-'2fSS»otIJ>g'T*fflv^e>tb-5o ^<ote^»;as 

20 -r^j^ttp^jfc^o 

[0 0 3 3] !>L-^v>^i/7Ky^- (I) tTi^y 

T^Wt^^ (II) LTf^. tK^ 

^J:X^:^VT^iyi[::^H^ (II) (DTk^^St-^J^ 
i/^J^^y^i/TKy-v- (I) ^muVX:zth^^Wc^^:^j: 

fc. :^VT^>it^m (II) Sr-'^(c^*!;Px.rt><t 

[0 0 3 4] ^(^ct 5(-LT#e>n5:*:^§gcD7K^'? w 

-8 0^*%. Jjf^L< (11 0-7 0fifi%(c/^^J: 5 

[0 0 3 5] iitc. >^^m\^^m^iv^yi^^^x-'^i^m 
40 mm.^mz.\t. i$^^mz.jt^cx^:t=r.^^/u^(ot7imit 

[0 0 3 6] ^^m\^ikm ^tt^*^ ^ i^mmmm 
^ (a) mmi^x^mT-s^mmi-^t^. 
^x:^j:\.^tiibm^ti^mm^m<Dm^itRx^wmMm- 
^+^xh^o :i<ofci!b. ^^m<o:^^^m^m^mm 
J5K4^^c*3v^T^i. ztiicmitm (b) s^^E^LTv^5o 
^S^kj^J (b) I*, ^^^^v-^k^i^. r^>'m. ^mr/v 

50 ^„ Ld^L. J:*9ffitt7tK:t:ttarfI»^^M^*t-'5<»Jig 
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[003 71 m^tm ( b ) (om^&i-i. ^ >mm% 

S4 ( (a) + (b) + (c) ) icM-r?>mm (b) 

(Dmrn^^mmVoTbi 2-30 r t isw* bv\ ± 
mmmitt^ixi o^m. -^tciimtm (b) ®-g-:=frfi 

:SS^@J^:»-fifi ( (a) + (b) + (c) ) <D2%mm 

-eii, m^m (b) m^&^ti^v<. ^tc±mmmit 
t^ixi^m^. x^-s:mtm (b) (D^m&a^^mm^ 

( (a) + (b) + (c) ) <D3 0%^mx.^m^ii. 
:^^m<Oi^fk^\^^lymmm.^»So (a) (^^ttSr+^J-f;! 

[0 0 3 81 7i<-^-^m^mmmm^^(o^f\-mm:^MS: 

(a) + (b) + (c) KM-r^m^ (a) + (b) <D 

10 0 3 91 :^^mo:>?i<.m-^m»mimm^m'pi,a-i.^ 
i Oa ) (c) ^^wim^mm ( (a) + (b) + 

(c) ) {;i*fUT3~5 0%W«lJ-g-C-^*bT^^-5o ^ 

mm^mm ( (a) + (b) + (c) ) i^M-t^i^v:b 
o%^m:k.^m^\a-i. mmm^ (a) *5j;ut«Mit;i^M 
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[0 0 4 0] *^ig»7kmr&ja^s*a3SiffifiK!^i4, ^ 

[0 04 1] MJ::. *^?^<Z)*^:&M^S*aS«afigife(;i 

M#&-^-«it'ft:^ y v/^ ir<o*tmmmMmM. * « 

IB^5)- (a) , (b) *3iu5 (c) $f>(;iiiAP^4> 

(d) t LT, -J^Wkffi^JSOXISS OiJiTr\ »*L< 

20 (a) ~ (d) (D-a-tfH?^^>Sfi(^*fL-Cl~3 OfiS 
%OSiJ-g-e-g-5t$-S-S r t dS-C^ So ^l^itmifi 3 0 5- 

30 <5^Wt;ffi:d50(^3Ky;i-W'7-<>'!7 5'^;^T-fcS„ -hlB^K 
y;^w-7^:^!7 3/:J';^ (d) <DBE-^*/6S, lfi*%*?« 

(d) ©^i&3|£@(i, 0. 1-7. 0 m 
mr-fcSr i:;^^^^*L.V\ :iO5p*&)|5t#dS0. iMm* 
J^co^-a-ti, #^ti-5«^g^]^cD*PX'|±d5;i^+^i:;S 
40 *fc^n;JS7. 0 ;<m^M;tS»^li. #^>^^S«f 
S^&m<P<D^mtl.tc:^V:tuy^'^U'yi':^ (d) <D 

[0 0 4 2] *^|gc07k^^JR^®*ai3ilMfiE2fe);J5^^^ 
50 ^o^t- KSJiaxiiy >'^:te«!:a;5S3S^0-CS>-5o wtLb 
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^t^mn%:m^LXO. 3-6 g/m^O^I^S:?^^^ 
[0 0 4 31 

1/1) j!S^^^SrfflV^. :='-/V'^5>i: LT 1 , 6- 

/v*^^^i-^^*&5)'^42 0 0 OcD^Ky ^><.^/w^y;^ 
— /H 0 Ogp. ¥^^)^^S6 6 0<Dtf;^:7:3iy — /VA:?" 
ne''i^>^;^:^i^>< K#*pffe5 0^15. 2, (t K 

'Sr^l'^b. z.<DU^m-k9 0X:\^1)m\^x:z.fh^f)^hm 

>'v^-f yVT^- M 1 0^. ^x,xy^N-?^^/v-2- 

\fx2 y 1 1 ou^m-^i.. :^(oU'^m^m.'m 120 

^;^^2. 6%c^:/V//Jfy'V-S:M3tL. :i;^tt;ihy:n 

::^>'7K5 8 oastc^^b, :L(Dm^'^A ox:\z,MmL\. 
t-7Ky-^-^?STb. ^tt(;iJ:oT. @?g5>JSS3l% 
[0 04 51 Migg!l2 

~mmk^^h\.X'^yy^7i^m/Ti^\f>^ (^/wit 

1/1) (Dig^^S^ffiVV :^y bTl, 6 

-^^^'y-^^v?;^— /v$rfflv^r#e>^^. ;ii^o^ffitKp^ 

3 0 SP. 8 0 0 <^ If :7 ^ / — /WA(D 

:rut:*'i-:/;^:^-y->r K#AD^1 0 OSB. 2, 2-lf;^ 

a^^i^-a^L. 9 or(c#mbT::tte>;0^fe^?S^?^^K$ 

i^T^— Ml O^FP. :i3<tI^N-^^/v-2-b*'n y K 
VI 0 OgI5Sr^^;PL. *?*1 2 0*C*-C*P|giLJfc;65f5 5 

^MSJ^LT. >r y->r^— h-^^^3. o%<Dyu:^ 

y^-Sr^igb. r^^^c^ynl^/VT5>'l 0SB^^*Px. 

yT5^^2SC. Ti^ t^^-K^v^ t K^i^K 1 7gBSrJ8i-^;^ 
V7k6 2 OSBIc^^bfCo r<0^?SS'4 0t:(cMaL. 
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mj^^mm 2 9 %(o:^m ^ -^mmm\M^m^o 
[0 04 61 mm^\z 

1/1) (om^^^m^\ ^y =3-yu^K^i:LTi, 6 

-^^^>i:^:^—/u^m^^xmhiv. ^.OT^ffit Vu^ 
iy/i^SSr*t*6¥^^>^»2 0 0 0<O3t?y ^^ij^T^/w^Ky 

1 0 0 ^5. 1000<Dt*>^:7:ny —/U 

A(D-:fu}fUl^:^^^^Vmm7 0^. 2, 2 - If 
10 (b Kn=^V;^^yw) y^Dt';^>'g?i i gR. isXXJ^^y 
^>4^^m:^\^. r^^^9 O'Cfc^MbT^^^'fr 

»c(-. r<oSfg(c>ry7^nvv?-ryvT^-h8 5 

^FB. i3J:r^N-;^^/i— 2-b't:ry K>'1 OOasSrSSiP 

ftffil 2 ot:^T*jDi^b/j:;65e>5^ra»i^br-ry 

->r^-h^^^2. 9%cD:/l/7i^y-^-^Kitb. r 
h y ^f^/WT ^ V 1 0 a5S:*P;tT cpfP bfCo JBU(^^ 

jatt^;tv*6 4 ogB{;i^^bfco ^(Dmm^4ox:Km 
20 y-^-/by^^/i-T^ ^/?s^^K^^gTb. ^tttcjio 

[0 0 4 7] m^m4 

1/1) (om^^^m^\ :=^-/i-^^ti.xi, 6 

V/l^SSr^-r-S^^^^)^^* 1 5 0 0 O/J^ y :x.:;^y'/u^ y 
/viooSC. ^^^rJ^^SS 8 Ocoif;^:7zny— /VA 
tf l/^/;4-^'y->r K#iPi^5 Oas. 2, 2 - tf >^ 
30 (t Ka^v-^f^/V) :/i3fc";^-^^^l 6gC. 7«y^V4 

SBS-^s^b. 9 ot:{c#tab-c@^$'^fco ^sfef-. 

-^^/W-2-t''py K^^l 1 O^^^jDb. SWl 2 
O'C*-C*P|feb^.C;05e> 5^Hft^^bT^ y v-r^— 

mms. 4%(D'yu:^v-^—^mi^i^. ::i^(;l^y:3l^ 

/PT^^^l 3U^M^X^^l.tCo mK:r,^U>i^T^ 
>^3SB. T^;^b'■>-^v^t K^i^K2 OSBtrJite-f ;tV7k5 

5 0lFl5{c^»b:rco :z.<Dmm^4 0X:{z.mMi.. rcota 
40 y oif^'/vT^ v?i^?K«rtSTb. ^tL(-<}:oT. mm^ 
[0 04 81 m^mb 

r.mmkjs.^hi.x^yy^;vm/Ti^\i'>"m (^/vit 
1/1) m^m^m\^\ i^v :=^-/i^j^^ti.xi, e- 

/i-S^*-rs^:^i3^^fi2 0 0 0(?:>#y3i>^7"/i.^y ;^ 
— /wiOOgp. ^i^^>^»5 8 0<Dtf;;^:7^/— yvAcD 
:/a K#Apife6 0^. 2, 2 - tf;^ (t 

Kn:^i/y^yv) :yu t:*';t>'^l 6SFP. *5J:tK7«^^>^ 

50 4U^m^i^. 9 ox:{z^mi.xmm^'^tio m^. 




(9) 

15 

(O^ISlc-f y;^avv^-f yi/T^— M 0 OSB. *5J:D? 

±IS4'?P:/V'^y-^-/hyni^/PT^ vm^J^S: 
[0 0 4 91 Mig^Je 

1/1) m^m^m^\ ^y bxi, e- 

/WS^^r^-r-S^^^r^^Sl 0 0 OCO/i^y :x>^^y^7j^y;^ 

— /V5 0SB. ¥:*^5>^^*6 6 ooif;^:7^y — /wAO:7' 
K#iD$&5 oas. 2, 2 - (t K 

SriS^b. ^(Om^i^^9 0^(ciP|^bTrtLe>cO^?^ 20 

y-^r^—h 1 1 ogp*3J;rj5N-^^/i— 2-t:'a 

y K^-l 1 O^^^iPb. ^cO^S^i^^^r**! 2 0*C* 

-e*p^b?i;55?>5P#raffi*f bT. ^yz^T^—h-^mm 
2. 8%<D:7^i/^y-^-^jK5tb. rixtc h y :r:^/wr 

5 >^l 4lH5^*Px.T4^fPbfco SUf-^^l/^^v^T^ V5 
as. Ti^e>'Ki>t K^i>K2 oa$^JK^;^>'*:4 8 0 

gBt-^^byto ::<o^^4 o'Cjcijpmb. :L(Dmm 

*iJlEma[Sr«:t>Jfe/!)5e>StrlB04^?py^ix^y-^-/b 

?gffi3 i«a%<D7K^!j^w>5^^«rjii?ub?Ki^#3^co 
[0 0 5 0] Mitm? 

8/2) ?S^^^S^fflV^. ^y ::2-/V^5>i:br 1, 6- 

/vSS^^'t^¥i^5>^»2 0 0 OcO:e^y ^>^.7^/V^y;4- 
— /VlOOSPs ¥:^^>^S6 6 ocotf;^>^ jiy — ywAcD 
:/nl:*'WV;^:^-y--Y K#;!JDifel5 OSB, 2, 2-t';^ (t: 
Kn^i/^^/V) >^nt-;tV^l 5g^:j3j;r;«;^ ^ ^ 

as^iS^b. rcoii'g'ifeSrg ot:(c#MbT. :itte>cD 40 

Vv^-f yi^T^— h 1 1 
b'a y k:/1 1 OgBSr^;!JDb. ^ricoS^^^SS 1 2 0 
*C4T**Pl^b;i;^i5e,5^ra«**br. ^y->T^-h^ 

^^2. 6%<o:7^i^:^y -^-^Kagb. m(-hy^^ 

>1 4a5Sr*P;tr^'fPbfCo SUtc^^ lx>-v?T 5 

8 Oastc^ftfbfco Z(D^}&^4 OX:{z.mWL\^. 

T^^t;^. tfIiS?a«Sri%i^/j::^5e,gtlE<D4'fpp^W7}^y'^-/ 

hymf^/vr^ vis^t^^SrjgTb. ^th{cx^x. mm 50 
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[005 1] Mitms 

1/1) m^m^m^^. :=^—/v^^hvxi, e- 

/w$^fflv^r#ibtb. ;6^o*^t: Koarv- 
z^SSr^-T'S^^^^^ « 2 0 0 0 y ix^t^/wtK y ;^ 
— /H5 0^. ^i^:9^^S6 6 0<^lf>^>^:i^y— /WA<D 
K#*Pi^3 3gC. 2, 2 - 1*;^ (t 
Kn:^^/^^/^) y^n e';t>'^l 5gP*5j;Uf;^ 9 ^ V-S 
asSriS-a-b. r<^?l'^ifeSr 9 0*C{C#mbTr|ve5<0^ 

>iy^ yUT^—V 1 1 0g|5:j3j:t;?N-^^/W-2-t:- 
a y K^-1 1 0«B^i: S^b. Z.<DU^m^mml 

h^*^2. 4%<D:/i/7Ky-^— SrKagb. 
^^/WT^ ^1 4a5^^*Px.X^'?Pb;^Ce SU{;i:i^^W>v^ 

*5 8 OSBJC^^byho ro^^KS:4 Ot:tC^;PMb. ^ 
mifBMSSr>K^>/^;&5^. mflB<D4^?p:7^ix;j^y 
-^-/hyni^/wr^ >^«S^?^SrMTb. ^tt(-<to 
H?^^^it*3 2fi»%<D*^57V/>5^>«JJii¥L'fk?KS: 

[0 0 5 2] M3t^!l9 

bT^ yy^/vm/Ti:^\f>^m. (^/vit 

1/1) ^S^^^^fflV^. ;^>^0>^y bTl, 

->'/v£Sr*t*'5^:^i)^^^i2 0 0 0 (D:^V ^:^'r;vy^V 
/H 0 0$Bs ¥i^5>^a6 6 0 <D}f:^:7 zr, J --jVA 
<oy^^\fu>:t^^^¥HMm^on. 2, 2-tf^ 
(t Ka^i/;;<^/W) >^ne-;^>'^l 5a5:JoJ;I^hy 
^a-zl^ra/^^^sa^^^S-a-b. r<^S'g^ifeS:9 Ot:{C 

#mbTrtt^>(D^?g>Srp]Kbfco m^. z.<Dmm\^^^ 

^y^X2^^^y)Vy^^l^-J>y(y^yT^— Ml 0a$:J3J:t^ 
N-^^/P-2-b''P y K^^l 1 oas^^S^b. 
-^i^^rftffil 2 0r4T';t;P|gib^^;!)S^5^ra«}^^bT. 

>ry-'>'T^— h^*^2. 6%<^:/x/3}f y-^-s^Kit 

b. h y ^^/WT^ ::/i 4g|5Sr*Px.T^'?pbf:io 

0a5SrBi^;rV7K5 8 0Si5{C^^bfCo ro^^^S^4 0 

C04^?py^W^ y '^-/ h y ::n^/VT ^ >il^?K^?gT 
b. ^tL(Cj;oT. @?^^r>S«3 I%c^*^»?t/:^^VM 

[00 5 31 2 . )m^mmim ^ >mmm.WLm(T:>m 
ig 

Mj^gy 1 0 (jtifi£) 

1/1) ^om'g'^fe^^«V^. ^y bXl. 6 

S^^-r^^J&^J'^^-Sl 5 0 OcO^y^^T^/WTKy 
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:^:^K16SB. :teJ:TJ^p«^^ V4SB>^jS>g^L. 9 Ot:(c 

y-^T^—h 1 2 OSP. 4o<tt;?N-p«^yP-2-t''ny 
K>1 1 0?FBS'^;&PL. ftSl 2 0*C*-e*PiaUT5^ 

ra»i^LT-f y^^r^- h-&^^3. 8%(or7^w7jf y-? 

fpLfco J5'Jj:i^^ wv?T^ vggis. v^^^i/^-byr 
^>'2l35SrJKi><;^->'*6 6 0^f|S(c^^L/Co :^<Dmm^ 

^fQ^u:^ y -^-z h y :^^/wr ^ ^m^m^mri.. 
[0 0 5 4] mikm 1 1 (^m 

as^ii^b. 9 0^(c#?MLT^^^'^;^Co ^(cStrlS^ 
;^^/^-2-e'n y K>1 0 0^^^;!)Pb. 1 2 0 

9?f(5. ^:^::^^i/^hy r^>2gpSrJffi.>f;^>^*5 0 0^ 

{-S^Lfco w<o^?K§r4 ot:tc*pmL. roms^ffi: 
[0 0 5 5] m^ikm 1 2 (jtsi^) 

^i^>r K#*0i^2 2 035. 2, 2-t'';?^ (tKa^iX7< 

b. 9 Ot:(c#Mbr^»^^;rc, JSfetc. ^(DmmK-f 
y/^n vv?-f yv-r^— M 2 ogp. *5J:i^n-7^^7v 

-2-t'ny KVI 3 OgI5Sr^;!jPb. SiS 1 2 Ot:^-C 
AP^ b/.t;d5 h 5 ^H«?? bT>r y i^T^- b-^*^ 4 . 

2%oy^i^7Ky'^-^iK3tb. mt- h y ^^7i^T ^ V 

1 SgB^iP^T^'fPbfCo ^Uf-^^t/^-v^T^ i/9Sl5Sr 
Jlft>r;tv*6 4 0Si5(-^»bfCo :::cD^?KSr4 Ot;{cip 
Mb. ^<0ia«>^i^ib7i;d5e>:i(0^?S{;i_t|E^^fpy^i/3j^ 
y-^"/hy^^/WT5 V^l-^JS^^JgTb. ^ix{Cj:o 

[0 0 5 61 mmt 1 3 (^m 

1/1) m^m^m^^. ^-/i-^ji^tx^xi. e- 

Sr^i-5^iSl^^T-42 0 0 OcDT^y :3^;^7^/^7Ky 
10 0a$. 1 0 0 ©(^y'ci fi/V-v/y 3— 

<oy^^2e'uv;^^i^^ Kf^;t?Pfe7 oas. 2, 2-tf>'^ 
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(t Kn^v-;^^/!^) y'D t';^:/^! iSp, p<^^>4 
asS-il^b. 9 0t:i:i#MbTrtLS:^^^^ii-yto ^ 
tc. r<D^IKIC>f yxf^a Vv^>r yv-T^— h 8 5^. *5 
J:t;^N-p<^/w-2-tfn y K>'1 0 Og^^j^^JPb. S 
Ml 2 Ot:^t*AP|glb/^;65?>5^raa#bT. ^yv-T 

^-h^*^2. grocoT^U'/j^y-x'-S'iSitb. 

h ym^/PT^ >'l oaJSrAP^T^'^bfCo 
T^^-6lFPSrfltt>r;r:/*4 8 3?f|5(;^^^byc:o rcD^?K 
Sr4 0t:(cMMb. Z.(Dm.&^^ib^^f}ih^<omW.^ 

10 iistf^fpy'i/TK y-r-/ h y :i:^ywT^ ^-j^i^JKS' 

[0 0 5 7] Mjit^J 1 4 (Jtfe^) 

-:^S^j5g^t b-r^ y y -^^/u^/rv^t'v^ (^/u\t 

1/1) ^S^#jSrfflV\ :/y r»-/V^:5>^bTl, 6- 

Sr^t*^¥:fe&5>T-S2 0 0 0 ]) ^^^^r/l^:^ V 

1 6 OSP. ^i^^^Me 6 0<ot';^y:ny>-/PAoy'u 
e'l/i^;^^-y->r K#*Pi^6 7gC. 2, 2-^"-;^ (t Kn 

20 ^->^^yi^) y'n t:'';^>^i sgBSrii^b. 9 Ot(c# 

MbT^^^-^j^Co rco^^fc, -ry^a:/v?>r 

yv-T^— h9 3^15. :}oXXJ^N-~y^/U-2~~\i^uV K 
>1 3 OSCtrJSJPb. m^l 2 0X:t.XimV^J::^^h5 
^mmWl^X^ ^yv-T^- h^^^2. 2%Oy^W/Jf 
y-^-SrMiSb. :z.iv\^hV^^/UT^>l S^^Mx. 

yr^ vigis^^jitt>f ;r>'*5 8 7a$4^(-^^b;rco r<7) 

^*^Sr4 0\:(CjPMb. r<OMgSr{S*>?i:^5^r<D^*K 

fffc, ±iBy^i/7j^y-r-/hy:3^^/uT^ vjl^^KSr?S 

30 Tb. ^tlKX^X. mm^^J^S 2%(D:^M^U^> 

10 0 5 8] Mitm 1 5 (Jtt^) 
-i&S^^^^i: bT^yy^/l-^/Ti^t*'>^ (^/Vit 

1/1) ii'&^^^ffiV^, ^y /l-^^r>^ bTl, 6- 
-^^'^>-:^^-/u:§:m^^xmhti. *ffitKn^rv-/WS 
S^*t-^¥^^^?-S 2 0 0 0 (D:^ y aD;^-7^/u;K y ^-/P 

2 1 2135. ¥:^^^»6 6 0 <D}f^y zil y —/UA<Dy'u 

b. 9 ot:{c#mbT^^$-^fco mz.^ :z<Dmm\^ 

40 4, 4 -i^->';?^n--.:^i//l.y>5? y^yr^—b 1 1 

OSB. *5i:t;5N-^^/i— 2- t*c3 y K>1 6 0^5^^ 

ipb. *si 2ot:*TApfiab^c^;^>^e>5^raa??bT. 

b. by^^/l-r^>^l 4^^J:*P;tT4'fPbfc. 

j3U(c:n^i/>'i/r ^ >'6aiSraii-f :^>*7 2 oajtf't;!^ 
«bfco :ico^?SS'4 ot:(ciP)ab. :z<DiM.m^^hf;^ 

^ r (0^?R^'tc±iE't»?py'u7K y ^-/ h y 
^ >'^s^*a*?STbfc;d^ taie43?pyi/^y-7— / h y 
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[0 0 5 9] 



1 6 



19 



20 



1/1) il^i^Sr^VV ^—JU^^tl^X 1, 6- 
^^-r^W-^^^M 2 0 0 0 <^3K y :r.y^y-/U^ y 

lOOSP. ^*a:9^^S6 6 oo. ify^yzj^y—zuAO)-:/ 
P Kft^PifelS Ogp. 2, 2-tf>^ (t K 

a^v-^^/P) :7^n t'';^>'^l 5$i5. ^ 5 >^ 5 

gPSriS'g^b. 9 Ot:(c#mLT^^$'^;to ^(D 

p^^/l— y K^? 5lflS^£rjSiDb. *flSl 2 0"C 

^0%(O7^i//if y-^-s^iSitu. by^^/^r^ 

VI 4S^i£riJ0;tT't»^bfcio SUm>r;^>*3 5 OgBSr 

y V y :^5^/i-T ^ ^m^m^mT-r^ ^ 
[0 0 6 0] m^m 1 7 (^m 



* 1/1) ^y LTl, 6- 

Sr*-r^q^i?&5)-^fil 5 0 OO^y :3i;;^x/wji^y 

2 2 995. 2, 2-e;^ (I: Kn ^/W) :7'n t';^ 

>®!1 V4a5^^m^L. 9 0^(c# 

iyT^— M 2 0135. *5J:UtN-^^/w- 2 - fn y K 
>1 1 OgCS-^iOL. ftffil 2 Ot:*-eiP|glL>S:$5^5 
NF^»?^bT. >f yv^T^— h-^^^3. 8%(D>^»^:5K 

y-r-s-Sitb. :itb(-hy:^^/wr5 VI 3is5^^*px. 

y r ^ VI 2a5^l&>r;^V7K6 9 3gi54'(;i^^L7to :i 

fS4^(;i±l54^?p:r y / h y ^^yi^r ^ vj!i^iK 
^^STU. ^mcJ:oT. @J^^>SS3 2%(D7K^^> V 

[00 6 1] mMm 1 1 943 J:T^Jt^>P!l 1-15 

1. m^m 
(1-1) 



(-r) r^S«^S#&^ot^te (EG) :*^-0. 8mm 



(S#(tfi=2 0/2 0 (g/m^) ) 
(p) T/^^^!>A^S (Al) 



(y^) (SPCC) 



(1-2) 



^^M(omi^m\z.\t^ :7r^>i^V —^—4 3 3 6 

fco (^iA=2 0 g/K ms-6 ot:. 2^^;^:^^ 
-) o :i(omm^m^. w^\z.mmt^^^\.. tibt 

(1-3-1) T:^:?^P^-h^^ 
±fBEGWc>^-r^^n^-h^i^?]^^t;i(^, v?V>^n 
i.3 5 7 (^^raS: 0*/^-;j^7^>f v^v^ (;») U) 

7 12 (g®ffi^ : 0*>'N--;^7^>rv^V>/ (;«) ]K) \^ 
<t^>^:/v-Aail (?&M*=5 0^. ^^=5#) ^^JS 
?^J^^ixfcTiffi^M^^*:i5fem2 2 or;<D#ffl$tM« 
(^«PM«?a= loot:) -CI 0#K«:3SS[b:rco ^ n 
^#«Sfiv^-r^^^> 1 Omg/m^-efc^o 

(1-3-2) rmvi^mm^^m ^ 



: J I S 5 0 5 2*t. 1. 0 

mm 

: SPCC#. *^=0. 8mm 

^ y i^mm^&mmm^\±. mmi\z.^</\-^^> kl 3 o 2 
0 (^^ffi«: B:^^<-:fy=7^^j>^ (m m) \^^^ 
mmmm (4 5t:. 2^mm ^m\.. *i5fem®^b 
Ammm±2, og/m^-efe-So 

30 [ 0 0 6 2 ] 2 . ^iP^5> 

(2-1) mtm 

(2-2) -vy;^ 

(2-3) :^y ;^l^:7^ Vr7ty^^ 

II^EM43J:t;^it«5^J^;l:fcv^T;Sv^e>i^fcJKy ;tv:7^ V 

!7>:y:;^>^^^3(C^i-c 
40 [0 0 6 3] 
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t ^ £ 




a 






b 






c 




7 - T i / :/n h'yb h U y h + -> v ^ > 


d 






e 




h'JX-2. 4. 6 - ( 1 -T>?'J i/-;U) - 1. 3. 5-h'JTv> 



[0 0 6 4] 



c^2. ) mmmio^tf^mmvmK^fziyi) ^ 





m m 


S i 0? iiiS 




m^itX^ CK£) gS!. T-f^5>r hAT- 2 0 N 


2 Owt% 


V 




1 Owt% 



* [00 6 61 3 . mmm^iniKDm.^ 
* (3-1) mmi 



[0 0 6 5] 
I«3] 

C^3. ] ^0y*iiOfitRM-Cffll^fc=l?iJ;M^7-f >'7-;':?x 20 *iS^Jfli«l^<fe 1 5 @ (N o . 1 ~ 1 5 ) <t T^itS!^^!l 

13S(No. 1 6~2 8) trPKUfco 









1 


^ U x.^ u > r7 V X 




2 







[0 0 6 71 
[154] 



1-- 









m 




mm 




y 




n^m No. 


mm (S3%) 


mm (ss%) 






1 


nmrni (70) 


a (10) 


^ (20) 






2 


illi^0!|2 (60) 


a (10) 


n (30) 




H 


3 


(70) 


a (10) 


(20) 




4 


$i[iiflfi]4 (65) 


a (10) 


D (25) 






5 


il[it^j5 (70) 


a (10) 


-< (20) 






6 


^^J6 (70) 


a (10) 


^ (20) 






7 


mmmi (70) 


a (10) 


>r (20) 




m 


8 


n^m% (70) 


a (10) 


>r (20) 






9 


^ig^J9 (70) 


a (10) 


-< (20) 






10 


KiSfiSJl (60) 


b (20) 


n (20) 




m 


11 


mmmi (60) 


c (10) 


•< (30) 






12 


S^itflSJl (70) 


d (10) 


n (20) 






13 


wmw (70) 


e (5) 


< (25) 






14 


»it«^J2 (60) 


a (10) 


D (30) 






15 


Si&fiflja (55) 


a (10) 


^ (20) 


1 (15) 



(13) 



0-1 1 0 0 9 3 



23 



24 



[0 0 6 8] 



1*5] 











m 














wtm No. 

(S5%) 


mm (£fi%) 


mm (£:fi%) 






16 


S?itfl^J10 (60) 


a (10) 


^ (30) 


— 




17 


w^mu (60) 


a (10) 


o (30) 


— 


18 


$S[it^J12 (65) 


a (10) 


< (25) 


— 




19 


SaitfifJlS (60) 


a (10) 


D (30) 


— 




20 


mmmu m) 


a (10) 


•< (30) 


— 


21 


^fifiJlS *2 


— 


— 


— 




22 
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